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A Prism Variable Anamorphic Eyepiece System for a Micfoscope

A variable anamorphic capability had to be provided for use in the

Zoom "'70" Stereoscope. To be practically feasible the system had to

be easily and quickly usable thus it was to be compact, require essentially
noAmicgosc0pe modification and be simply and quickly interchangeable with
standard eyepieces. Optically the system was to provide lk to 2.2X contin-
uously variable anamorphism in any desired direction with an erect image and
no loss.of apparent field, Diffraction limited image quality had to be
maintgined under all possible combinations.ﬁf Zoom "70" and anamorphic magnifi-
cation. It was desirable that the system be insensitive to normal mechanical

tolerances and minor alignment errors.

After some study a prism type anamorphic zoom system was chosen because it
seemed potentially able to solve the mechanical requirements of the system,

It could be designed somewhat shorter and much smaller in diameter than
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cémparable cylindrical lens anamorphic zooms and provided insensitivity
to minor manufacturing and alignment errors. Of major importance,
anamorphic and non-anamorphic image surfaces are always coplaner in a
prism.anamorphic system regardless of component tolerances and their

’

relative positions.
/

The optical system of the'instrument consists of an identical pair of
field and collimating lenses with the prism anamorphic components placed
between them. (See Figure 1) A Pechan prism is placed between each
collimator and field lens to perform a unique combinétion of functions

described below. This configuration was necessary since the entire system

- ‘must be above the erecting prism cluster of the Zoom "70" and be contained

within half of the 55mm minimum I.P.D. of thé instrument,

The optical design of spherical components of the system followed entirely
standard procedures. The combination of two field and collimating lenses
provided a symmetric one to one relay system with collimated light between

them. The Pechan prisms were placed in the system between the field and
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collimating lenses at 90o to one another to fold the optical path and to
erect the image. By using this method the focal lengths of the collimatof
and field lenses are increased to reduce both field angles and field
curvature in the system while:system length'is maintained at a minimum.
The increase of axial speed in the collimated light space reserved for the
zoom.system is of little consequence to prism zoom design. All that is
required is a somewhat larger scaling of the system to accept the larger
beam diameter. A slight deviation from symmetry was requifed (for
mechanical reasoné) in the Pechan prism sizes to provide sufficient work-
ing diétance for standard eyepieces on one end,while maintaining an

absolute minimum of length. This assymetry as well as the aberration contri-

buted by the long glass paths in the prisms were compensated by the design of

the collimator doublets and the choice of different glasses for the pechans.
Nominally the pupil of the system is imaged between the two collimator lenses
in the middle of the prism zoom system. A standard eyepiece is used to view

the final image.
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The design of the prism'zoom system is the most unique part of the system.

In this design it was necessary to obtain unusually good correction of
aberrations over a substantial field angle for this type §ystem. In

addition pupil parameters had to be controlied to prevent eyepiece vig-
netting and maintain eye relief with a given microscope. Essentially both
entrance and exit pupils of the system were predetermined. The design is
further complicated by the presence of the non-anamorphosed plane of the

image which eventually acts as a standard of comparison ané the non-
anamorphosed exit.pupil which must be alwajs in coinéidence with the
anamorphosed pupil. These requirements and the absolute premium of'aQailable
space make it possible. to obtain only a rough prototype using the procedures
nor;aily applied to complete such a design. Four qugsi-achromatic prisms

were used in the design to provide the required'Z}ZX to 1X afocal édom range.‘
witﬁ édequatefcorréction. Only anamofphig magnifications greater than

unity were permitted because the field of view is determined by the microscope
and must always fill the field st0p‘of the eyepiece. Since prism zoom systems

are basically symmetric they usually work around unit power. The 2.2X to 1X
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range therefore is essentially equivalent in difficulty to requiring a

4.84 to 1 zoom range. In fact, except for physical stops, the final

system will perform at mégnifications of from .45X to 2.2X with no loss
¢
in image quality or pupil control. The four prisms also permitted a

straight through system and adequate freedom to control lateral and

longitudinal pupil shifts.

After the system was roughed out a raytrace program was developed to

trace entire tangential and sagittal fans from any object point through

the entire system. This permitted detailed examination of exact chromatic
aberrations and distortion, study of exit pupil characteristics,.and deter-
mination of apertures of the prism system itself. Although the prism sys-
tem in collimated light does not conéribute any other aberrations of its
own the program was also necessary to ascertain the effects of the prism
systems variable magnification on the aberrations already present in the
system. Then by redesign of the collimating system they could be altered
to provide suitable final values. Graphical methods were also used ex-

tensively to correct the pupil characteristics of the system, establish
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required thicknesses, and determine prism pivot points to obtain the

smallest possible system,

Distortion correction required the prisms to be grouped into pairs,

each prism of a pair canéeling the distortion of the other as was ex-
pected. It was found(however, that with the predetermined field angles
the necessary amount of color correction throughout the zoom range could
not be obtained simply by using achromatic wedges. Using the programs it
was possible to obtain adequate correction by altering the individual
color cdrrection of each pair of achromatic prisms to obtain a dynamic
balance of the exact chromatic aberraﬁions throughout the zoom range. Both
prisms of a pair werg maintained identical in achromatism but the pairs
were balanced against each other throughout the zoom range. By using this
method the required similarity between prism pairs to obtain pupil control
was still obtainable as was the required similarity between prisms of a

pair needed to control distortion.
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Several prototypes of the final system have been built and have performed
in every respect according to predictions. Image quality with the equippéd
microscopes has proved to be equivalent to that of the unequipped instru;
ment. The device has proven insensitive to the moderate tolerances imposed
on its manufacture and extremely simple to align and adjust. The only
necessary adjustments have been those required to e stablish the ends of the
zoom range. This was not unexpected since the effect of manufacturing
tolerances are primarily to alter pupil parameters. Here tolerances effect
measured in thousandths of an inch are imperceptible. If they occurred in
image parameters as with cylinder zoom systemSthey would be disastrous.
Those which do effect imagery, such as collimation errors and prism angle
tolerances are easily adjusted out. Prism surface accuracy tolerances
which produce a non-compensatible collimation error in the prism zoom have
proven unimportant since over a diopter of error is necessary to produce

a detectable image degradation. Lateral pupil shift during anamorphig
zooming has been reduced tojmmeasurable values and longitudinal pupil

disparity is never greater than O.5mm. The entire prism zoom system is
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less than 20mm long and 8mm in diameter. The entire package increases
the microscope length less than 4 inches, weighs about a pound and

interchanges with standard eyepieces in seconds.

With this success a similar system was designed for use with the 25X1

High Power Stereo Vigwer system. Essentially the same zoom system
was used. This was possible since the zoom system is independently
well corrected. Here a pupil plane was accessible .at the upper relay
of the system and negative collimating optics could be used. Thus the
Pechan prisms were not needed to erect the image and field flattening

was obtained by balancing the power of the decollimating optics with the

V negative collimator. This system has also been built and has proven very

successful. It increases the microscope eyepoint only 20mm and is so small
that a substantial portion of it is inserted into the tube of the microscope

itself. The optical train is approximately one inch long.
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yampaam VI NyT Feloiticin
ABSTRACT OF THE DISCLOSURE

A continuocusly variable anamorph

foto
[¢]

systemn designed

8

to be adapted to microscopes, sald system being variable

between the ranges of 1lx to 2.2x, The basic optical

system . conslists of a pair o

T field lenses, a palr of

collimatlng lenses, four refracting compound prisms,

and a palr of image inverting prisms all combined

produce the prism variable

CRC3S RETFERE

iICES TC

P

cO

anamorpnic optical system.

None.

BACKGROUND OF THE INVENTION

This invention relates generally to an anamorphic
optical system and more particularly relates to a

contlnuously variable prism anamorphlc optical system

o

designed for use in a microscope or the like.

Heretofore, anamorphic optical systems have becn
generally utilized with cinematographlc equipment used
to project wide angle motlon pictures on a motion piéture

screen, For example, Patent No. 2,995,066, issued to
Georges Duffresse on April 8, 1961, discloses such a
use of an angmorphlic optical system. This system,

utilizes lenses and mirrors to achieve the anamorphism

Approved For Release 2004/11/30 : CIA-RDP78B04770A000400020017-9




R Approved ) Release 2004111130 : cia-RoP788040A000400020017-9

necessary to compress the widin of the motion picture
image while holdlng the height constant.
Another typical use of an anamorphic optical system
i1s shown in the patent 2,798,411, issued July 9, 1957 to

3

KNown

[ 53]

Kenneth Coleman. Here the inventor utilize
optical components, such as prisms, located at right

angles to each other to achieve his anamorphic optical

system. A system such as this agaln is adaptable %o ve

used with photographic equipment and wide screen projection
'and the like but due to the particular size and arrangement
. of the éomponen’cs is not easlly adaptable to use on a
' microscope;
An anamorphic optical system designed for a microscope

ust of necessity be compact and require essentially no

=

modification to the microscope in order to adapt it to
use with the microscope. In addition, such an eyepiece

system must be easily and quickly interchangeal

(¢}
b
@
Q

the standard ey es as used on the microscope. And,

. finally; such an anamorphic system should provide a

phism in any desired direction

contlnuously variable anamor

wlth an erect image and no loss of field.

SUMMARY OF THE INVENTION

Accordingly, the.anamorphic optical system of my
invention comprises a pair of identical field and

collimating lenses with the prism anamorphlc components
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.placed therebetween. An image inverting prism of
Pechan type 1s placed between the palr of collimating
and fleld lens to‘fold the optlcal path and to erect
the image. This is accomplished by locating the Pechan
prisms 90° relative to each other in the optical system.
In keeping with this summary, 1t is an object of
this invention to provide a continucusly variable
anamorphic eyepicce s}stem designed for a mlicroscope,
seid system being compact and providing a continuously
varlable anamorphlism over the range of 1x to 2.2x.

Another object of this invention is to provide

©

continuously variable anamorphic eyeplece system wherein
the "image is>inverted and reverted by means of a palr of
optical prisms spaced 90° relative to each other.

Yet another object is to provide a new and novel
anamoyphic optical system designed for a microscope or

the like whereby the continuously variable anamorphism

e

is achieved by means of a plurality of pivotal prisms,

¥

.

sald prism being pivotal mechanically simultanecusly

N

through predetermined angles thereby providing the

1

desired degree of anamorphism, said prisms also bein

rotatable 360° about the optical axlis of the system.
These and other objects and advantages of my

invention will become apparent from the following

description when taken in conjunction with the

accompanying drawings.

Approved For Release 2004/11/30 : CIA-RDP78B04770A000400020017-9




g

Approvéd. Release 2004/11/30 : CIA-RDP78B‘0A00040002001 7-9

BRIEF DESCRIPTION OF THE DRAWINGS -

Figure 1 shows a general perspective view of %¢he
anamorphic eyepelces of my invention méunted on a microscope;

Figure 2 shows the arrangement of the anamorphic optical
system in its operative plane;

Figure 3 shows the prism components of the anamorphic
_system showing the constructional data of the prisms;.
. Figure 4 is a sectional view of the variable anamorphic
eyepiece ;ystem showing the location of the various components,
"the mounting of the components and the means for pivoting the
components.

Figure 5 is a sectional view of the pivot means taken

along line 5-5 of Figure 4,

DESCRIPTICN OF PREFERRED EMEODIMENT

The anamorphilc eyepiece optical system comprising

my invention 1is shown in Figure 1 of the drawings and

comprises eighteen optical elements, hereinafter numbered
Ll through ng respectively, sald elements all being
physically ldcaﬁed within the eyeplece structure 10. The
eyeplece structure 10 is mounted by means of a clamp ring 11
to a standard microscope 12, being interchangeable with the
existing éyepiéce mountings of the microscope 12.

The eyepiece structure 10 contains an azimuth control
ring 13 for rotating the anamorphlc direction of the optical
-system along with an azimuth lock ring 15 to lock the

rotation of the optical components. Also included on the
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e

eyeplece structure 10 is a zoom control 17 for varying
the magnification of the optical system within the
esign limits as wlll be hersinalter described,
Turning now to Flgure 2, there is shown the
arrangement of eighteen optical elaments coﬁtained
wlthin the eyeplece structure 10. While the eighteen

optical elements are shown in their operative plane

in this figure, it should be noted at this time thab
the optical elements L , and L are shown 90° out of

thelr actual position for purposes of clarity in showing

[¢]

the critical angles necessary for constructional purposes
In actual practice, the elements le and Ll are
positioned 90° arcund the opticel path of the optical

system relative to the optical elements L. and L..

The first optical elen
lens as commonly utilized in optical systems and is
fixedly mounted in front of an image inverting prism
bg,d3. Immediately to the rear oP the iImage inverting
prism assembly LE,L3 is located the first collimating

ly mounted in the optical

. \/
fie
>
o]
Cu

systenmn.
The next four optical assemblies of my system
constitute the zoom prism assembly and consists of four

velng pivotly mounted in

ot

pivotal anamorphilc prisms, al

relationshlp to each other. Immediately after the

anamorphlc prisms, numbered respectively L6~Ll3 in
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Floure 2 1s located the second collimating lens assembly

L,5. This lens assembly 1Is fixed in the optical
-

14>

system in a manner similar to the first collimatinpg lens

Located a fixed distance from the second collimating
lens assembly Ll“’L15 is a second image inverting prism
assembly L16,L17 fixedly mounted in the eyepiece structure
10. Completing the basic ontical system is & second
field lens Lqg fixedly attached to the eyeplece structure

'10 at a given distance from the secon

e

The constructional data for the lens elements of

system 1s given in the following Table

[}

o]

the basic optica
I, wherein the letter S represents a distance from one
lens element to another, the letter R represents a radlus
of the lens element, the letter ¢ represents the thickness
of the lens element with reference being made to the

_ figures of the drawings for directlons of curvature.

ELEMENT DISTANCES IN MM Index ABBE V

!

[ 9]
bt
i

1.0

o]
i

N

3.
31.
8.67

j=y)
w
0

TN ITN SN TN TN NN AN N
1 &] ot
n

N
A0 ]
—~3
e e e N e e e S s

6
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TABLE .I (CONT.)

ELEMENT DISTANCES Ti INDTY ABBE V
(55 = 0.5 )
( ~ )
gs*.B = 87,052 )
; ' )
Ly §R4 = 21.601 ) 1.617 26 .6
)
§t3 = 1,0 )
Lr (t, = 2 ; 7 )
5 ( 4 > J 1.617 54,9
(R. = 87.052 )
(s = 2.0 )
gns = 87.052 )
)
ER7 = 21.601 )
)]
Llu Et5 = 2.3 g 1.617 54,9
(tg = 1.0 )
(
L (Ry = 87.052 ; 1.6 36.6
15 ( 8 . ! .017 36.6
/
(89 = 0.5 )
Eslo= 2.705 3
/
, Ets = 3.57 )
. _ )
L8 gmg = 31.39 g 1.517 84.5
|
(Sy1= 2.6 )

oy <t 3
Lae constructional data for the zoom prisms L,,L

N J" 7}
L,,L L H nd I i i in ti
g2tg> 10> Lyq,> and AlQ,ngj 15 given in the following
LA v, ey S N
Tavle II wherein the angles a through f represent the
internal angles of the respective prisms as shown in

Figure 3 of the drawings:

-] -
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TASLE IT
ELEMENT ANGLE INDEX ~ ABIE V

Ea = 83054 g

L6 go = £90p7r 2 1.617 62.7
J
(¢ = 26°39* )
éa = 90°¢ )
)

L7 ge = 1193g! ? 1.613 31.3
(r = 78°21: §
ga = 900.'1 g

L8 gb = 78211 2 1.613 31.3
)
(¢ = ll°39’.)
Ed = 26939 %

L9 Ee = §poQ! 2 1.617 62.7
/
(r = 63°211 )
ga = GQ°g! g

LlO gb = 76°0!" g 1,613 31.3
(c = 1hopr )
gd - 61°0' )
)

Lll Ee = 90°¢! ; 1.617 62.7
(r = 29°0" )

-8
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TABLE II (COHT.)

ANGLE IMDEX ARBE ¥

(a = 1h°g )

L12 gb = ooy’ § 1.613 31.3
(¢ = 76°0° )
{d = 70°0" )

L13 ge = 75°0" § 1.617 62.7
(f = 29°0" )

The chstructional date for the image inverting

wviams L ai T 3 kT 1 wine

orisms L2,L3 and Ll6’“l7’ is given in the following
table wherein the angles a-h represeat the internal angle

of the respective prisms as shown iy Figure 2 of the '

drawings:

ELENENT ANGLE INDEX ABBE V

m
i
Ut

(=
TN ITN TN TN N N N
X o’
i
bt
}—J
N
(]
(98]
.
i N g

> 1.541 59.9
c = 22°30'
)
g = 900'\! )
e = 66°22'30")
)
£ = 47°15" )
1.541 59.9
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ELENENT ANGLE INDEX ADEE V

g = 22°30"

e e e ” L N
-
A3
(oY
ro
1
]
o

h = 90° O

a = 67°30"

b = 45°0¢
- 1.562 51.0
c = 679307

M e e N A et s

(
(
E
16 _ ¢
(
(d = 90°30"

Referring now to Figure 3 of the drawings, there is

3
shown the zoom prisms of the optical syster

respective positions with the numerals 14, 16, 18 and 20
representing the respective pivot points of the prism

aAc o 1og i I L ar L ° "4'»1 [
assemblies L6L7’ ‘8L9’ Lighyye and 12L13 It will b

observed from Figure 3 that the first prism assembly
T L has its pivot point on the optical axis of the

677

gyepleceusystem whereas the second prism assembly L8L9
has 1ts pivot point disposed the distance shown a8 numeral

nce 22 has been found from

':;.3

22 in Figure 3. This dist
analysis: to be substantially 1.74 units in respect to
the other zoom prism assemblies in order to obtain th
optimum system.

Similarly, the pivot point of the prism assembly

LlO?Lll is located in the same plane as that of the

~10-
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Figure 3. From analysis, it has been found that

this distance should be substantially 1.54 units in

the proper functioning of the ontical system. The
plvot point of the prism assembly ngLlS’ it will
ovserved, 1s located In the same plane as the thrce ot
prism assemblies of the zoom system but is located the
distance shown by the numeral 26 below the ontical vati
the system. This distance 26 has been found from anal
be 1deally in the neightorhood of 3.85 units.

The COﬂot“UCt'Oﬂ&l data for the axlal relationship
of the zoom prisms 1s shown in Figure 2 by the distanc
SM’SS’Sg’SY and Sg wherein the distance Sy represents
horizontal distance from the face of the lens element
to the pivot point of the prism assembly element 56L7

5 representing the horizontal distance from the pivot

point of the prism assembly element L6LT to the pivot

of the prism assembly Lolq. Thils distance S, represen
[ 2 O

horlzontal distance from the prism essembly LIOLll to

pivot point of the prism assembly Lyoly The distanc

Sg in Figure 2 represents the horizonta

plvot point of the prism assembly Ll?Lj? to the face o

lens element Llﬂ' The proper relationship of the dista

Su,85,35,87 and 88 to each cther are respectively 2.0

6.26 units, 3.50 unilts, 5.98 units and 4.74 units.

~11-
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When the zoom prism assemblies are positioned for a
& b

magniflcation of 2.2x, the distance, shown as the

numeral 52, from the face of

the pivot voint 14 of the prism assembly L_.L. has

) - : &7

teen found to be ideally 1 unit.

It should be noted at this point that the distance

relationship of the pivet peoints of the zoom prism

assemblies to the optical axis of the system and to each

o
%3]
w
o
3
el
0]
<t
iy
D
fo)
o
s
o
]
bt
Q
-
o
ch
&
-
Q
®

other has been given in uni
for Sy,55,54,84,8g, 22, 24 and 26 shown in Figs. 2 and 3
. 1s determined by the particular installdtion.
example, in the microscope application described, tne

units would be in mi

J-e
=
[}
e
=]
2]
ot
[}
3
»
5
jts
!
6]
o
[e)
=y
D
e
[
e
—
[
[¢]
e
ct
s
C
o]

of my anamorphlc system may dictete other units resulting

42 -~
ratio of

o
o
[0]

in a simllar anamorphic system as long as

the units, as to each other, remains constant.

P

Figure 3 also shcws the respective angles @1 -gi

-

through which the zoom prism assemblies are simultaneously

-
]

ication ranging fron

FEN

pivoted in order to achleve a magni

5
1x to 2.2x. The constructional data for the variation in
the angles 21 ~Z4 is given in the following Table IV
wherein M represents the mapnification, #1 -Z4 repre-
senting respectively the rotation angle of prism assemblies
R ot

LG,L7,L8,LQ,L10,L11, and Lyo, qu to achleve the magnification
P

- -

Z1 and @4 bveing rotated clockwlse and %2 and £2 being

rotated counter-clockwise with a change in sign representing
& rotation of the prism angls past the vertical or zero

rism angle:

~12-

L
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N f 7
7, 5, - 2y

2.200 ~16,75° 28.35° 16.75° -28.35°
1.938 -13.75° 2L.8 ¢ 13.75° -2L.8 °
1.600 - 7.75° 18.0 ° 7.75° -13.0°
1.242 1.25° §.75° -1.25¢ - 8.75°
1.000 13.25° -2.25° -13.25° 3.25°

Referring now to Figures 4 and 5 there are shown

sectional views of the variable anamorphic eyeplece systen
of my invention illustrating the means whereby the compound

prisms, L6L7’ Lo Los Lyg Lyy,-and Lyp Ly, may be pivotadly

9

rotated simultanedusly about their individual pivot

points. The prism assenblisa are rigidly fastened by well

known meeans to a U-shaped member 728%. held by second
i

to the azmuth conteol ring 13 in such a manner that
rotation of the azmuth control ring 13 in turn rotates
the frame member 3&_around the optical axis of the
eyepiece'system.

The palr of bearing shafts 32 act as the pivot
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points for the respective prisms and are located at an

[
w
(e
5}
3
0
[0}
y
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=
o
vy
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Q
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ot
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>
(=3
[}
jal
9]
o2
[0)
o]
o]
ot
O
-y
o)
H
©

appropriate d
disclosed. For example, the secticnal view shown in
Flgure 5 illustrates the prism assembly L Al By
referring to Flgure 3, 1t can be seen that the pivot

point 18 for this prism asscmbly is located the

of the system. From this it can be seen, by returning
to Figure 5 that the bearing shafts 32 which form the
pivot points 18 are located the distance 24 above the

optical axis of the

‘ Minor adjustments in the relationship between the

second U-shaped member 30. After the first and second
U~shapedAmembers 28 egnd 30 are properly positioned in
relationship to each other, the set screw 36 may be tightened,
thereby causing the U-shaped members to be fixedly attached
‘ together and thus allowing them to rotate as a unit.
The second U-shaped member 30 also contains on its
lower portion s ball member 38 which acts as & cam

follower as herelnafter described. Surrounding the

b

refracting compound prisms Lghe,
(

8 Jg,LloLl
Lis L _) . is a cylindrical sleeve men whilch 1is

by

.
rigldly fastened to the zoom control 17 by means of a

screw 42 contained in a recessed hole 44 on the zoom

contrcl 17.
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The cylindrical sleeve member 40 has formed
thereon a plurality of cam slots 46 which acts in
cooperation with the ball member 38 and serve as
the means whereby the prism assemblies may be
simultaneously pivoted upon rotation of the zoon
control 17.

The cam slots U0 zre formed on the cvlindrical
sleeve member 40 in a manner well known in the art
to cause the prism assemblics to simultaneously nivot

about thelr respective pivot points through the anzles
I3 - <o

From the sbove, it can be seen that the rotation

of the zoom control 17 causes the cylindrical

sleeve member 40 to rotate, which in turn causes the

respective refractive compound prism assemblies to
pivot by well known cem &nd linkage means. Also from
the above, 1t can be seen that a rotation of the azmuth
control ring 13’ causes a rotation of the frame member
34 about the ontical axis of the system. This latter
rotatlion, 1n turn, causes the four prism assemblies to
be rotated about the opticai axis of the system thereby
éllowing the directlon of the anamorphism to be changed.
It will be noted in PFigure 4 that the exit beam
of the first prism assembly, LQLB’ deviates the optical
axls of the system, fr&m the horlzontal, by the angle

ho

shown as numeral 46

o

in Filgure 4. It has been found from

wanalysis ot io that this angle should be substantially 2

degrees, 15 minutes in order to allow for proper eycplece

15~
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- Yy oy = el 13 P P & m e X = :
nat & mask 50 has been interposed Zetween the

rrism L1g and Ll?' This
optical system at this point in order to nrevent

stray lisht, from within
from having an adverse effect on the optical systen.

From the foregoing, it will %“e seen that I have

provided new and novel means for accomplishing all of
the objects and advantages of the invention. Neverthelcss
t 1s apparent that many changes in the details of

on, arrangement of parts

may be made without

and the invention 1s not to be limite

shown and described, as only the

have heen given by way of illustration.

claim:

H

16—
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1. An anamorphic optical syst

o

m for modifying

the cross-secticnal confijguration of a beam of lirn

<

(“n”

2

(a) a houslng structure,

(b) a first £ield lens, L., fixedly attached %o
E

(¢) a first prism assembly, L2L3, fixedly attached

(d) a rirst colllimating lens assembly, LﬁLE, fixedly
S

attached to sald structure,

(e) four pivotal refracting compound prisms L

f‘a

5
LoL L AL L plvotebly attached to said structure
8 9, 10711 12 13, ¥ & acne sSa < v N
ope

{(f) means, ratively constructed, whereby said

compound prismSmay be simultaneously pivoted about their
individual pivot points in a2 predetermined manner s
fizedly attached to sald structure,

(h) a second prism assembly LlGLiY’ fixedly attached

to said structure and orientated substant

o
[N

W
[
=t

<
\O
<
]

radially about the optical axis of the system in rela-

A 4

tlonship to the orientatlon of the Tirst prism assembly

L2L3”
(1) a second field lens Lyg Tixedly attached to

sald structure.

~17-
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2. The optical system as delfined 1n claim 1 and
further characterized by the apices of the two inner
prisms L8L9 gnd LlOLll pointing in the same direction
as one another with the apesx of the pricnatlic air

ng in the opposite direction.

ot
(=5

space therebetween poin

3. The optical system as derined in claim 2 and
prisms Lg Ly and L > L pointing in the same direction
. as the apex of the p

prisms L8L9‘and LlOLll’

L, The optical system as defined in clain 3 and

further characterized vy the pivot points of the

J 2

outer prisms LgL. and L,,L

-3

on the optical axis of the system and substantially 3.86
unlts therefrom respectively, with the pivot points of the
. two inner prisms LSLQ and .J}_OLI:L being located substantially

1.74 units and substantially 1.54 units respectively from

the optical axis ol the system.

5. The optical system as defined in clalm 4 and
further characterized by the pivot points of the
S i

refracting prisms L8L9,L10L11,L12L13 belng located axially

Approved For Release 2004/11/30 : CIA-RDP78B04770A000400020017-9




r ~
Approved ’Release 2004/11/30 : CIA-RDPTBBO’0A000400020017-9

e

along the optical axis of the optical syst

()
i
a
S

distances, a distance from the refracting prisnm
Lglys substantially of 6.26 units, 3.50 units and 5.92

units respectively.

. ism type anamorphic zoom optical system
6 In a prism type anamorphic z tical system
for modifyling the cross-sectional configuration of a bean

of light, salid system being of the tyve comprising a pair

1

L1€L17’ a palr of collimating lens assemblies L,L_ and
./

of field lenses and LlS’ 2 palr of prisms L?L and

' : L.IML15 and four refracting compound prisms L.L,,L.Lg,

plvotally rotated about thelr individual n»nivoet pointé
through the angle @, the imnrovement comprising a
continﬁously variable prism anamorphic zoom system of
the constructional data set fecrth in the follewing table

wherein M represents the magnification, 0

0
»

)
)
N
L—-I
-3
-
[l
<o
t—(
()
b
[
o
t-'(
}_J
p-
“
o3
5
o
by
H
o
-t
L
)
o
o]
o
e}
[
[6]
<
(o)
ot
g
(]
3
)
o3
5
=8
i

fication M, ml and QQ - . being rotated clockw

ES being rotated counterclockwise witnh a change in sign

|
4]
[]
o
&
=
n
[S)
o
0,

sm angle O past the

b

representing a rotation of the pr

vertical or zero prism angle:

M oy T, oq a),

2.2 -16.75¢° 28.35° 15.75° -28.35°

1.938 -13.75 24.8 3.75 -24.8

1.6 - 7.75 18.0 7.75 ~-1%.0

1.242 1.25 8.75 -1.25 - 8.75

1.0 13.25 -3.25 ~13.25 3.25
~10~
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Oath, Power OF Afieracy, And Peiition
Being duly swomn, I,
) JRp O + & oo " vl .
depose and say that I am a citizen of L11¢ United States of America residing at
; that I have

read the foregoing specification and claims and I verily believe I am the original, first, and sole

inventor of the invention or discovery in

PRISM VARIARLE ANAMORPHIC OPTICAL SYSTEM

described and claimed therein; that I do not know and do not believe that this invention was ever
known or used before my invention or discovery thereof, or patented or described in any printed
publication in any country before my invention or discovery thereof, or more than one year prior
to this application, or in public use or on sale in the United States for more than one year prior to
this application; that this invention or discoveryhas not been patented in any country foreign to the
United States on anapplication filed by me or my legal representatives or assigns more than twelve
months before this application; and that no application for patent on this invention or discovery has
been filed by me or my representative or assigns in any country foreign to the United States,
except as follows:

And Ihereby appoin Registration No, 16,692

-and oottt RegistratiorNo, _—~~~ "~~~ whose address is care
| | my attorney with full
power or substitution and revocation, to prosecute this application and to transact all business in
the Patent Office connected therewith.

Wherefore I pray that Letters Patent be granted to me for the invention or discovery de-
scribed and claimed in the foregoing specification and claims, and I hereby subscribe my name to
the foregoing specification and claims, oath, power of attorney, and this petition, this

Z/g day of £ %fg@qﬂ , 1967,

Inventor |

Post Offi

State of __ NEW YQORYK

County of MONROE 55

Before me personally appeared
‘to me known to be the person described in the above application for patent, who signed the fore-
going instrument in my presence, and made oath before me to the allegations set forth therein as
being under oath, on the day and year aforesaid,

NOTARY PUBLIC

SEAL

This form may be executed only whenattachedto a complete application as the last page thereof,
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ASSIGNMENT BEFORE PATENT
In consideration of the sum of One Dollar and other good and valuable
considerations to me in hand paid by | | 25X1
25X1 |having its principal place
25X1 of business the receipt of which is hereby acknowl-
edged, I " do hereby sell and assign to said Corporation, its successors

and assigns, the entire right, title and interest, including all right to acquire

foreign patents, in and to ™  inventions in

PRISM VARIABLE ANAMORPHIC OPTICAL SYSTEM

A
described and set forth in an application executed by me this Q/Mday

' of W—”‘/ , 19 €7 and about to be filed at the Patent Office for the

P

purpose of obtaining Letters Patent of the United States therefor; and I
do hereby authorize and request the Commissioner of Patents to issue the
Letters Patent that may be granted' for said inventions in accordance with this
assignment._

IN WITNESS whereof I have hereunto set my hand

this /b dayof/é’im 19 61 25_X1

COUNTY OF HONEOE -
STATE OF NEW vorxSS:

On this ?//«éf’ day ofém ,19 & personally appeared

before me, a Notary Public in and for Fonroe  County,

25X1 |
to me known, and known to me to be the person described in and who
executed the above instrument, and he acknowledged to me that
he executed the same.

-

K

Notary Public.
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